Chronic urticaria may often be associated with interleukin (IL)-1-mediated autoinflammatory disease, which should be suspected if systemic inflammation signs are present. Here, we report a case of Schnitzler's syndrome without monoclonal gammopathy treated successfully with the IL-1 receptor antagonist anakinra. A 69-year-old man suffered from a pruritic urticarial rash for 12 years. It became aggravated episodically and was accompanied by high fever, arthralgia, leukocytosis, and an elevated C-reactive protein and erythrocyte sedimentation rate. The episodes each lasted for over one week. Neutrophilic and eosinophilic inflammation was found on skin biopsy. However, serum and urine electrophoresis showed no evidence of monoclonal gammopathy. The cutaneous lesions were unresponsive to various kinds of anti-histamines, systemic glucocorticoids, colchicine, cyclosporine, dapsone, and methotrexate, which were administered over a span of 3 years immediately preceding successful treatment. A dramatic response, however, was observed after a daily administration of anakinra. This observation suggests that the correct diagnosis of this case is Schnitzler's syndrome without monoclonal gammopathy. For an adult patient with refractory chronic urticaria and systemic inflammation, Schnitzler's syndrome could be considered as a possible differential diagnosis. Although the typical form of Schnitzler's syndrome exhibits the presence of monoclonal gammopathy as a diagnostic criterion, monoclonal gammopathy may be absent in an atypical form. In such a situation, an IL-1 antagonist should be effective for the management of chronic urticaria.
INTRODUCTION
Chronic urticaria may be associated with underlying diseases, such as urticarial vasculitis and autoinflammatory disease. 1 The condition should be suspected if signs of systemic inflammation are present. 2 Autoinflammatory disease is characterized by various systemic inflammatory symptoms and cutaneous urticarial rashes.
Schnitzler's syndrome is an autoinflammatory disease that appears in patients over 40 years of age. The syndrome is described as having chronic urticaria, monoclonal gammopathy (major criteria), and at least two of the following symptoms: fever, leukocytosis and/or elevated C-reactive protein (CRP), abnormal bone remodeling, or neutrophilic infiltration (minor criteria). Additionally, other findings, such as arthralgia, lymphadenopathy and hepatomegaly, and/or splenomegaly, may be present. 3 It does not respond well to antihistamines, corticosteroids, or immunomodulators. However, as it is interleukin (IL) 1-mediated, the IL-1 antagonist anakinra is known to be very effective. 3 Interestingly, a few cases of Schnitzler's syndrome without monoclonal gammopathy have been reported. [4] [5] [6] Here, we report a case of Schnitzler's syndrome without monoclonal gammopathy treated successfully with anakinra. To the best of our knowledge, the case is the first in an Asian population.
CASE REPORT
A 69-year-old man was admitted to our department in July 2015 due to fever, urticarial rash, and arthralgia. He had suffered from urticarial rash since 2003 but visited our department in August 2012 for the first time. The urticarial rash appeared over the entire body, including the trunk and both upper and lower extremities. It had aggravated episodically without noticeable factors. It was not painful but was accompanied by severe pruritus. It was accompanied by fever of up to 39°C that persisted throughout the day, arthralgia, myalgia, leukocytosis, and elevated CRP and erythrocyte sedimentation rate (ESR). The episodes have lasted over 1 week. The urticarial symptoms were not found in his family.
Laboratory findings were as follows: leukocytes 10600/μL (reference range, 4800-10800/μL), hemoglobin 9.4 g/dL (12-18 g/dL), platelets 258000/μL (130000-450000/μL), ESR 63 mm/hr (0-20 mm/hr), CRP 13.6 mg/dL (0-0.3 mg/dL), ferritin 360.77 ng/mL (4.63-274.66 ng/mL), complement (C) 3 158 mg/dL (90-180 mg/dL), C4 48.7 mg/dL (10-40 mg/dL), immunoglobulin (Ig) G 611 mg/dL (700-1600 mg/dL), IgA 124 mg/dL (70-400 mg/dL), IgM 154 mg/dL (40-230 mg/dL), and IgE 18.7 IU/mL (0-100 IU/mL). Liver and renal functions were in normal ranges. Blood and urine cultures were negative. Anti-nuclear antibody, anti-neutrophil cytoplasmic antibody, rheumatoid factor, and cryoglobulin were also negative. Serum and urine immunoelectrophoresis showed no evidence of monoclonal gammopathy.
He had undergone a thorough examination in our hospital before this presentation. Skin histology revealed neutrophilic and eosinophilic inflammation without evidence of vasculitis. Computed tomography showed subpleural nodular consolidation in the lower left lung and bilateral pleural effusion. Positron emission tomography additionally revealed splenomegaly, lymphadenopathy, and bone marrow hypermetabolism. A transthoracic needle biopsy for the subpleural nodule showed chronic granulomatous inflammation with organization. At that time, the possibility of adult-onset tumor necrosis factor (TNF) receptor-associated periodic syndrome (TRAPS), an autoinflammatory disease, was considered based on his manifestations. However, a tumor necrosis factor receptor superfamily 1A (TNFRSF1A) gene mutation was not detected. Additionally, TNF-α antagonist, etanercept (Embrel ® , Immunex Corporation, Seattle, WA, USA) 50 mg, which is known to be effective for TRAPS, 7 was subcutaneously administered once, and he did not respond.
Over three years before successful treatment, he was unresponsive to various combinations of anti-histamines and various doses of systemic glucocorticoids, colchicine, cyclosporine, dapsone, and methotrexate. The observation that he had signs of systemic inflammation and did not respond to any conventional medications indicated the possibility of another autoinflammatory disease, such as Schnitzler's syndrome.
However, Schnitzler's syndrome could not be diagnosed, because of the absence of monoclonal gammopathy. Despite the lack of diagnostic criteria for the typical TRAPS and Schnitzler's syndrome, we still did not exclude the possibility of autoinflammatory disease. Recent European guidelines suggest a diagnosis of IL-1-mediated autoinflammatory disease in such a situation. 2 Therefore, an IL-1 receptor antagonist, anakinra (Kineret ® , Swedish Orphan Biovitrum, Stockholm, Sweden) 100 mg, was subcutaneously injected on a daily basis. Fever, arthralgia, and urticaria were resolved within 24 hours of the first injection. The patient was very satisfied with the anakinra injections. Thus, antihistamines were tapered off in a few days, and systemic steroids were gradually tapered. Inflammatory markers, such as CRP and ESR, were normalized for the first time after ten days (Fig. 1) . Transient increases in leukocytes, CRP, and ESR were observed shortly after anakinra injection, which may be associated with slight aggravation of Schnitzler's syndrome by the reduction of steroid doses. However, as the anakinra treatment was continued, the inflammatory markers returned to normal ranges although the steroids were further tapered. Prednisolone was tapered to a dose of 5 mg/day after one month. The treatment with anakinra was well tolerated, except for a mild reaction at the injection site.
Unfortunately, due to economic problems, anakinra was discontinued after 56 days of treatment. Two days later, his symptoms recurred. The systemic steroids were again increased. Three months after discontinuation of anakinra, he died due to pneumonia.
DISCUSSION
When the present case is considered retrospectively, the patient should have been diagnosed with Schnitzler's syndrome without monoclonal gammopathy. Clinical and laboratory findings were all compatible with Schnitzler's syndrome, except monoclonal gammopathy. He had recurrent episodes of urticarial rash, fever, and arthralgia. Whenever he presented these symptoms, leukocytosis and CRP elevation were noted. Lymphadenopathy and splenomegaly were also found. Neutrophilic inflammation in cutaneous lesions was observed.
The finding that all the clinical manifestations dramatically disappeared following the administration of an IL-1 antagonist strongly suggests that our patient had an IL-1-mediated autoinflammatory disease, such as Schnitzler's syndrome. 8, 9 The patient did not respond well to conventional medications, such as antihistamines, systemic steroids, colchicine, cyclosporine, dapsone, and methotrexate. Other IL-1-mediated autoinflammatory diseases, including adult-onset TRAPS and adult-onset Still's disease (AOSD), can be included in the differential diagnosis. The known mutation of the TNFRSF1A gene was not found in the present case, suggesting little possibility of TRAPS. However, a new mutation in the TNFRSF1A gene has been reported in adult-onset TRAPS. 10 AOSD was excluded due to the absence of daily spiking fever and less markedly elevated ferritin. 11 Urticarial vasculitis was excluded on the basis of a skin biopsy.
It is not known why monoclonal gammopathy is often absent in Schnitzler's syndrome. A few cases have shown that monoclonal gammopathy is not detected in earlier stages but appears at later follow-up time points, indicating that monoclonal gammopathy may occur as the disease progresses. However, it has been reported that monoclonal gammopathy can also be absent during the entire observation period. [4] [5] [6] KoreaMed searches showed no cases of Schnitzler's syndrome. Other autoinflammatory diseases have only rarely been reported in Korea. Only a few cases of familial Mediterranean fever were found in KoreaMed. 12 High doses of anakinra might increase the risk of infection. 13 However, in the present case, pneumonia occurred 3 months after discontinuation of anakinra, which may suggest that the pneumonia was not related to anakinra injection. We speculate that the pneumonia may be associated with long-term use of systemic steroids.
IL-1-mediated autoinflammatory disease should be considered in patients with chronic urticaria, particularly if systemic inflammation signs are present and a response to conventional medications is absent. For adult patients, Schnitzler's syndrome could be one of the likely diagnoses. Although the typical form of Schnitzler's syndrome has the presence of monoclonal gammopathy as a diagnostic criterion, monoclonal gammopathy may be absent in an atypical form. In such a situation, an IL-1 antagonist can be very effective. 
